Structure of two FREP genes that combine IgSF and fibrinogen domains, with comments on diversity of the FREP gene family in the snail Biomphalaria glabrata.
Upon exposure to infection with digenetic trematodes such as Echinostoma paraensei, the freshwater snail Biomphalaria glabrata produces increased quantities of hemolymph lectins, some of which are unique polypeptides containing both immunoglobulin superfamily (IgSF) and fibrinogen domains. These unusual lectins have been termed fibrinogen-related proteins (FREPs), and recognize and precipitate digenean antigens. We here report 11 distinct FREP-encoding sequences from B. glabrata, and provide the complete genomic sequence for two of the most frequently recovered FREPs. The unique juxtaposition of IgSF and fibrinogen domains, previously known only from incomplete cDNAs, is confirmed. Sequences corresponding to known peptides derived from FREPs from hemolymph were found in one of these genes. Both genes contain four exons, the first encodes a putative signal peptide, the second and third a portion of an IgSF-type loop, and the fourth a fibrinogen domain. Cysteines, postulated to form an intrachain loop, are present in the IgSF domain and are separated from one another by 78 or 79 residues. The IgSF sequences most closely resemble V (variable)-type Ig domains, based on canonical and hydrophobic residues and predicted secondary structure. Some minor differences in genomic fragments isolated for each of the two sequences were noted and may represent allelic variants. The results may be of relevance in understanding the role of B. glabrata in transmission of Schistosoma mansoni, a digenean parasite that infects nearly 100 million people in the tropics.